Based on the discussion about transmission mechanism of local public expenditure on housing price under different housing market types, the paper performs an empirical study on the influence of various public expenditures on housing price by using Chinese panel data of provinces from 2007 to 2015. According to the result, public education expenditure and public transportation expenditure have prominent capitalization effect on housing price. Among the expansions of various local public expenditures, public education expenditure is the most effective type to promote the capitalization of commercial housing. In dynamic panel test, the capitalization effect of public expenditure maintains significant after the introduction of consumer expectation, which is consistent with the regression result of static panel. At last, the paper puts forward some relevant policy suggestions for the government to optimize the structure of public expenditure, guide consumer expectations reasonably and promote the sound development of real estate market.
Introduction
In recent years, the sharp rise of housing price has caused widespread concern in society. The surging housing price has not been suppressed fundamentally, though strict regulatory policies are formulated in all regions. Because of the substantial connection between housing and residents' job and life, the reasons of housing price changes have also become the focus of scholars' attention.
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residents' income level, the housing preference of people is more focused on the perfection of public services around the residence. The local governments are responsible for the supply of public goods in China. In the last decade, the proportion of local fiscal expenditure in the total fiscal expenditure has increased to 85.41% in 2016 from 77% in 2007. Therefore, the support of local fiscal expenditure plays an important role in road traffic, education and medical care, as well as social security. The local governments of economically developed provinces can provide more fiscal expenditures to improve the supply of local public goods. With the urbanization and population flow, the regions featured with better supply of public goods would attract significant in-migration, and the housing price would go up as well. Against this backdrop, it is of great significance to study the influence of local public expenditure on the housing price in our country.
The economists have believed that the housing price is decided by the construction cost and the economic fundamentals that reflect the relationship between supply and demand. Yet according to the relevant researches, the housing prices changes in recent years cannot be fully explained by economic fundamentals. The status quo in China is the lack of investment channels for residents and the missing of real estate possession tax, which endows housing with great investment value. The simultaneously rising of volume and price in real estate market for many years drives up the investment sentiment greatly, thus the housing market has the characteristics of investment market. Under the assumption of investment market, the consumer expectation of house-purchase can be viewed as an important factor that affects housing price.
Therefore, through the literature review and theoretical analysis, based on the discussion about transmission mechanism of local public expenditure on housing price under different housing market types, the paper performs an empirical study on the influence of various public expenditures on housing price by using Chinese panel data of provinces from 2007 to 2015. The paper aims to explore the capitalization effect and level of public expenditure in China, and further analyze the differences of capitalization levels so as to reflect residents' preference for public goods.
The innovation of this article lies in: 1) Previous studies focused on the impact of the scale of local fiscal expenditure on housing prices, while few scholars further analyzed the differences in the impact of local public expenditure on housing prices, that is, the differences in the degree of capitalization of different public expenditures. By analyzing the differences in the degree of capitalization of different public expenditures, this paper provides the basis for measuring the efficiency and structure of public expenditures.
2) Housing has both the properties of consumer goods and the properties of investment goods. Therefore, there is no conclusion about whether the housing market is biased toward the consumer market or the investment-oriented mar- The shortcoming of this article is that adopting inter-provincial panel data is too macroscopic, resulting in too few data observations. The data from 70 big and medium-sized cities, which are frequently announced by the state, should be adopted. The empirical results are more credible.
Literature Review, Theoretical Analysis and Hypothesis Proposing
In view of the relationship between local fiscal revenue and expenditure and housing price, foreign scholars focus on analyzing the impact of local public expenditure property tax on housing price. The earliest theoretical analysis about the impact of public service expenditure on housing price is conducted by American economist Tibbert who put forward the theory of "vote by foot" in 1956. The theory means that on the basis of population free flow, people can select the most suitable neighborhood by means of measuring the public services and tax policies in different regions. The important contribution of the theory is to point out the fact that under the full flow of population and the competition of local governments, population location may allow the government public fiscal expenditure and tax revenue to capitalize into the housing price, thus the local public goods can be allocated effectively through housing market [1] .
After the investigation of 53 cities and towns around New Jersey, American economist Oates (1968) explores the relationship between public service expenditure, property tax and housing price based on Tiberian Model and draws the conclusion that the public service expenditure is positively related with housing price, while the property tax is negatively related with housing price [2] .
Later Langkevin and Tianlunian (2004) et al. perform a large amount of empirical studies to explore the relationship between property taxes, public expenditure and housing prices by using data from different regions of United States, and the study results have mirrored the conclusion of Oates [3] .
With the development of urbanization level as well as the improvement of local public expenditure system in China, the supply of local public goods has gradually reflected "vote by foot" mechanism. Many scholars have performed relevant empirical analysis on local public expenditure and housing price. Tak- ing 35 large and medium-sized cities in China as the research object, Liang With the in-depth study, scholars began to differentiate the types of public expenditure and explore the influence of different public goods supplies on housing price, such as traffic conditions and education level, etc. The earliest study on the influence of single public goods supply on housing price is conducted by Alonso (1964) who analyzes the impact of communicating distance of housing price by establishing "land-market" model. According to the model, the farther from the urban center, the higher the traffic costs will be, therefore, the distance between housing and urban center is inversely proportional to land price [6] . Taking teaching quality can increase 1% of residents' willingness to make house-purchase, and the associated impact is featured with consumption upgrade, which means that with the growth of income level, residents will produce higher demands for high-quality education [7] . The regional distribution of educational resources may have influence on housing price. On the basis of sample study on schools distribution in Shanghai, Feng Hao and Lu Ming (2010) find that the differential distribution of quantity and quality of educational resources in single region has been partly reflected on the differences of regional housing prices, which proves that education expenditure has a capitalization effect on housing price.
According to Tiebout theory, different groups have different preferences on public goods, thus the willingness to pay are different at various public goods [8] . Such difference will be fully reflected on the market bidding behavior of To sum up, the predecessors perform researches mainly based on two aspects: one is to study the impact of local public expenditure on housing price; second is to study the impact of single public goods supply on housing price. According to the general study on the relationship between the supply of public goods and real estate price, population can perform migration flow by comparing the supply levels of public goods, while the supply levels of public goods can be ca- Assuming that housing market is an investment market oriented by market expectation, the mechanism that market expectation affects transaction behaviors lies in the comparison between the expected return of housing investment and that of other investment tools. If the return on housing investment is high, the expectation of housing price rising will become intense, which can promote a rapid increase of housing price. The return of housing investment mainly includes two parts: housing rental income and housing value improvement [10] .
The price-to-rents ratio maintains a quite low level in China for a long term; therefore, it is uneconomical behavior to select housing investment simply by virtue of rental income. The investment return of housing is more dependent on the housing value improvement, while the housing value improvement is derived from the engergization of surrounding public services. The expansion of local public expenditure brings about the wealth effect of housing appreciation for the housing owners. And the missing of real estate possession tax results in a desirable expected return rate on investment real estate market. Therefore, the capitalization effect of public expenditure can strengthen the expectation of housing price rising under the assumption of an investment market.
Based on the above analysis, the paper puts forward the following research hypotheses: The real estate market is more inclined to the investment market at present and greatly affected by consumer expectations. The capitalization effect of public expenditure on housing price maintains positively prominent.
Based on the panel data of 30 provinces in China during 2007-2015, the paper makes use of the static panel model to test the effect of various public expenditures on housing price and analyzes the differences on the capitalization effects of different public expenditures. Consumer expectation is introduced into the dynamic panel model so as to verify that whether the current real estate market in our country is the investment market oriented by market expectation, as well as to test that whether the impact of public expenditure on housing price is consistent with the results of static panel. Based on the results of empirical study, the paper will provide reasonable policy suggestions for local governments to adjust the proportion and structure of public expenditure and promote the sound development of real estate market.
Empirical Analysis

Data Sources, Index Selection and Model Specification
The Based on the previous literature review and the above analysis, the paper takes the selling price of commercial housing as explained variable and the local public expenditure as explanatory variable. Public education expenditure, public transport expenditure and public health expenditure that may have significant impact on housing price are selected to test the differences on the impact of different public expenditures on housing price.
As a heterogeneous commodity, housing actually is affected by the housing quality, geographical location and economic location, etc. As for the selection of control variables, the paper introduces the following indicators as control variables from the perspective of housing's supply and demand and monetary policy:
1) Land price: the value standard is the income of unit land leasing. From the perspective of real estate developer, land price and housing price are like "flour and bread", and land price can be viewed as the prime cost of housing price. The rising of land price can bring about the growth of real estate development cost and then drive up the selling price of housing. The effect of land price on housing price is expected to be positive.
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2) Annual incremental completed residential area: the value standard is the "completed housing area" of all cities provided by China Statistical Yearbook (Million square meters). From the perspective of housing supply, the annual incremental completed residential areas can reflect the actual incremental housing supply each year. The adequate housing supply may have certain inhibiting effect on housing price; therefore, the coefficient is expected to be negative.
3) Urban population density: the value standard is population density (Person/Square kilometer) of urban built-up areas provided by China Statistical Yearbook of Employment and Population. From the perspective of housing demand, population density can better reflect the rigid demand of registered population for housing. In view of the fact that rural areas are mainly self-built houses, urban population density is selected as the measurable indicator for higher precision. In general, population density is in direct proportion to housing price, so the coefficient is expected to be positive. 4) Per capita disposable income. The per capita disposable income of every province is used to reflect the local economic level and residents' affordable ability. The coefficient is expected to be positive. 5) Loan rate for purchasing house. From the perspective of monetary policy, the medium and long-term (5 years and above) benchmark loan rate are used to signify the loan rate for purchasing house. Housing loan policies such as interest rate are important exogenous variable that affect the changes of housing price, and the increase of housing loan rate can significantly drive up residents' housing cost. Therefore, housing price is negatively related with interest rate, and the coefficient is expected to be negative.
In order to avoid the influence of heteroscedasticity and data fluctuations, the paper performs a natural logarithm operation to all variables so as to get new variable. Thus the following logarithmic econometric model is formulated in the paper: and housing price. The regression Equation (1) in Table 2 is the regression result of fixed effect on the sample data, while Equations (2) and (3) The probability of F statistical magnitude is 0.0000. According to the test results, the fixed effect is superior to mixed OLS, while the fixed effect model is better than random effect model. Thus the paper selects the fixed effect model as the final conclusion.
According to the regression results, the model goodness of fit is 0.9314, and the overall significance level "F" is 393.76, which indicates that the regression equation has a quite good imitative effect. Among the explanatory variables, local public education expenditure and public transportation expenditure is in prominently direct proportion to housing price, and the public education expenditure has the greatest effect on housing price with the elastic coefficient of 0.14, which means that 1% of improvement on per capita public education expenditure will cause 0.14% of increasing on housing price; the elastic coefficient of public transportation expenditure is 0.08, which indicates that public education expenditure and public medical expenditure have prominent capitalization effect on housing price. Yet the impact of public medical expenditure on housing price fails to pass the significance test, which indicates that the medical expenditure in China has no capitalization effect on housing price. As for control variables, the test results of variables such as per capita disposable income, population density and annual incremental completed residential area which reflect the relation between supply and demand are all prominent and consistent with the expectation. The impact of per capita disposable income on housing price is greater than that of other variables, the per capita disposable income therefore can be considered as the major factor that affects housing price. Yet the housing loan rate that reflects the monetary policy fails to pass the significance test, which indicates that the real estate market is the consumer market dominated by the relation between supply and demand under the static panel model, and the capitalization of public expenditure is of great prominence. The models can be reconfigured as follows:
Robustness Test of Introducing Consumer Expectation
ln HP ln HP ln AEE ln ATE ln AME X α α α α γ ω ε
ln(HP it-1 ) is the previous growth rate of housing price and used as the proxy variable of consumer expectation here. Other explanatory variables are the same as Equation (3.1). Because the lagged term of explained variable is introduced into the equation, the endogenous problem caused by the independent variable are naturally formulated, which may produce errors of parameter estimation.
Therefore, the differential GMM is used to perform first difference on Equation
According to the previous researches, there is an obvious endogenous relationship between housing price and land price, and the directions of mutual influence are positive. Therefore, the land releasing price can be defined as endogenous explanatory variable, and the lag phase of ln(LP it ) and ln(HP it-1 ) shall be introduced as instrumental variable after the first difference. The 2 -4 lag terms are used as the instrumental variable in the paper. The differential GMM can reduce the valid sample of models and eliminate the variables that do not change with time. In view of the shortcomings of differential GMM estimation method, the system GMM estimation method is used to deal with the weak instrumental variables and keep the variables that do not change with time [11] . Table 3 shows the results obtained by means of GMM method. Equation (1) is the estimation result by using fixed effect, while Equations (2) and (3) are the lists of estimation results by using differential GMM and system GMM. According to the estimation results of models, due to the excessive application of instrumental variables, system GMM results in the over identification, while differential GMM has a quite high effectiveness due to the less application of instrumental variables as well as the quite low L. (lnhp) coefficient. Therefore, differential GMM estimation is used as the final tracking result in the paper. According to the estimation results of differential GMM, the elastic coefficient of housing price lag phase on housing price is 0.704, which means that every 1% of improvement on previous housing price can drive the increasing of current housing price by 0.704%. The elastic coefficient is far greater than that of other explanatory variables, which indicates that consumers' adaptive expectation on housing price is the major factor that brings about the current rising of housing price. The reality explanation is: the bundling of housing property and public services in China leads to the fact that the public services enjoyed by housing purchasing is far greater than that enjoyed by housing renting. The capitalization effect of public expenditures drives up the housing value, and the housing owners are enjoying the wealth effect caused by the improvement of public services. Table 4 . Robustness test of dynamic panel. 
Conclusions and Policy Suggestions
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In view of the capitalization effect of public expenditures, the government revenue can be increased by the wealth effect of real estate appreciation, and the revenue growth allows the local government to enlarge public expenditure, thus a positive cycle is formulated. Regional differences on speed-raising of housing price have strengthened the regional gaps among enjoyable public services.
Therefore, property tax shall be defined as the central-local shared tax, and the central government shall promote the equalization of public services by means of the shared regional tax and special transfer payments.
4) All local governments shall positively response to the national policy of "coequality of sale and rental", and provide more effective supporting measures.
"Coequality of sale and rental" requires that the tenant shall enjoy the same rights of public services as the homeowner do. The policy aims to untie the bundling between housing ownership and public services, and remit the excessive rising of housing price in the scarce public resources. Because of the imbalance between scarce public resources' supply and demand, the inhibiting effect of "Coequality of sale and rental" on housing price is quite limited in the short
term. Yet the housing demand shunting caused by coequality of sale and rental can effectively reduce the undulation of real estate in the long run, and become an important measure to formulate a long-term mechanism of real estate regulation.
